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general -as passive samplers of organic pollutants. The specific affinity of a given organic 18 pollutant for a polymer dictates its overall enrichment factor (partitioning constant) in the 19 microplastic [Rusina et al., 2007] . The specific affinity for various hydrophobic organic 20 contaminants (HOCs) for polymers has been determined in numerous laboratory and field 21 calibrations in which the partitioning constants between passive samplers and water or air were 22 measured [Adams et al., 2007; Rusina et al., 2007; Smedes et al., 2009; Lohmann, 2012;  23 2 Pintado-Herrera et al., 2016; Ziccardi et al., 2016] . The polymers most commonly used as 24 passive samplers in field experiments include polyethylene (PE), silicone rubber (SR) and 25 polyoxymethylene (POM) sheets. 26 There is also plenty of field evidence showing that generic plastic debris accumulates organic 27 pollutants [Karapanagioti et al., 2011; Rochman et al., 2012; Endo et al., 2013] . A prominent 28 example is the so-called 'pellet watch' global monitoring program, which relies on plastic pellets 29 collected by volunteers from across the globe [Hirai et al., 2011] . In these studies, strong 30 enrichment of HOCs in the polymers, often exceeding 10 6 times relative to their dissolved 31 concentrations was found.
33
How significantly will microplastics contribute to the dispersion and global cycling of 34 POPs? 35 It has become common knowledge that microplastics are present around the globe, and have 36 been found in all ocean gyres, coastal seas and beaches [Jambeck et al., 2015; Sebille et al., 37 2015]. It should therefore be no surprise that the concept of microplastics as being important for 38 the global dispersion of organic pollutants, in particular persistent organic pollutants (POPs), a 39 subgroup of persistent HOCs, has been suggested. Yet, numerous studies have refuted that idea 40 [Zarfl and Matthies, 2010; Gouin et al., 2011; Koelmans et al., 2016; Ziccardi et al., 2016] .
41
There is simply not enough microplastic and plastic debris present in the oceans to outcompete 42 the partitioning of POPs to water and natural organic matter (such as phytoplankton). In In addition, diffusion of HOCs in and out of microplastics is slow. The time for various dissolved 47 polychlorinated biphenyls (PCBs) to reach equilibrium with a 50 m or 500 m PE sheet ranges 48 from days to decades [Lohmann and Muir, 2010; Endo et al., 2013] . Thus the release of these 49 contaminants from the microplastic present in the remote ocean will be strongly retarded [Endo 50 et al., 2013; Bakir et al., 2014b] and only add a small contribution relative to already present 51 POPs at any given place and time. Results by Zarfl and Matthies [2010] also implied that 52 microplastics are not an efficient transport vector of HOCs in comparison to long range transport 53 by ocean or atmosphere, except for very high log Kow chemicals, which have otherwise limited 54 transport potential in air and water.
55
Lastly, a comparison of microplastic particle density in the Pacific Ocean as detected by the Sea To what extent to microplastics contribute to the bioaccumulation and foodweb transfer of 61 POPs? 62 There has been a long-standing assumption in many articles and studies that microplastics are 63 efficient carriers of organic pollutants into biota and the foodweb [Teuten et al., 2009; Rochman 64 et al., 2013; Chua et al., 2014; Batel et al., 2016; Wardrop et al., 2016] . Such arguments have 65 been based on the notion that microplastics enrich various POPs (correct, see above), coupled 66 with the assumption that inside an animal, these pollutants are stripped off or leach out of the 67 microplastic and are taken up by the organism (e.g., [Teuten et al., 2007; Bakir et al., 2014a] ). It 68 is worth recalling that chemicals diffuse to achieve the same chemical activity in the 69 4 environment, be that water, microplastic or biota [Schwarzenbach et al., 2003] . Just because 70 microplastics display greater concentrations of POPs than present in water does not mean that 71 there is a greater tendency for these pollutants to diffuse out of the plastic particles. The potential 72 importance of microplastics as carriers of POPs into animals remains a strong theme in 73 discussion on microplastics, though, seemingly corroborated by empirical evidence [Teuten et 74 al., 2009] , it requires deeper examination. This will be addressed in more detail below using the 75 three scenarios outlined in Figure 1 , in which (a) a naturally contaminated fish ingests a naturally 76 contaminated microplastic (e.g., both collected in the wild); (b) a clean fish consumes a 
120
In general, an efficient transfer of POPs from the microplastic to the animals is observed. This is 121 due to the experimental design, and shows that microplastic can be used as a vector for POPs 122 into animals. It does not demonstrate, however, that this pathway is relevant in the field. As 123 noted above, animals in the wild are typically as 'contaminated' with respect to POPs as the 124 microplastic particles they might consume. The conclusion that microplastics is not an important 125 transfer process was also reached in a study exposing lugworms to sediments enriched with field-126 contaminated polystyrene particles [Besseling et al., 2013] . The observed increase in PCB Do microplastics transfer other organic contaminants into biota? 141 As discussed above, there is little evidence that microplastics play a major role in the 142 bioaccumulation of POPs, when compared to the role of diet in nature. As already discussed by 143 [Teuten et al., 2009] and [Gouin et al., 2011] , microplastics could become an important pathway 144 for polymer additives that otherwise would not be easily transferred into the marine environment.
145
In particular, [Teuten et al., 2009] suggested research should focus on the release of phenolic 146 additive-derived chemicals (i.e., alkylphenols and BPA) from microplastics in the food web. Yet 147 neither a modeling study by [Koelmans et al., 2014] nor the field study by [Rochman et al., 148 2014] found evidence that the ingestion of microplastics is relevant for the uptake of these 149 compounds by biota.
150
Several recent studies highlighted that certain chemicals, likely originating from plastic particles, 151 can indeed be transferred into animals. The presence of highly brominated BDEs 183 and 209 in 152 seabirds was linked to their ingestion of marine plastics [Tanaka et al., 2013] . The birds' prey 153 items had no detectable BDE 183 and 109 concentrations but these contaminants were observed 154 in both the birds and ingested plastic debris particles. Similarly, the presence of 155 hexabromocyclododecanes (HBCDs) in Styrofoam and blue mussels from coastal South Korea 156 were linked [Jang et al., 2016] . Elevated concentrations, and a HBCD ratio closer to that of
